x-3.11= Q 058y - 08y
x-3.11.

= (y-0.87?
0.053 V708D
J-087= s X311

0.05

y=+ X311 g7
0.053

If we ignore the lower branch and simplify we get:

= x/X—C*}.ll_'_Q87

10.053

y= «/X—3.11+0.87

0.230
y=4.34/x- 311+ 087

(c) The equations are very similar. The second equation

involves a vertical translation which made it closer to the
points on the left of the scatter plot.

24. (a)(0,0) -->(3,-1)

(2,4)-->(5,2)

A translation of 3 units right and 1 unit down is needed after
any necessary stretches and reflections.

Before the translation the parabola had a vertex at (0, 0) and
the point corresponding to (5, 2) was at (2, 4).

A vertical stretch by a factor o%would transform (2, 4) into

2, 3).
Apply the following sequence of transformations: stretch

vertically by a factor of%, translate right 3 units and

translate down 1 unit.

<[ < [1] >3l > >
X -- --> (x = 3) -->[f] --> (x— 3f --> >

B g0 B 0
5 0> D (x-97 -1y

The quadratic equation = %(X—S)Z -1.

(b) (0,0)-->(3,-1)

1,1)--> (5,2

As in part(a), before the required translation, the vertex was
at (0, 0) and the point corresponding to (5, 2) was (1, 1).

To stretch (1, 1) to (5, 2), we could stretch vertically by a
factor of 3 and then horizontally by a factor of 2.

Apply the following sequence of transformations: stretch
horizontally by a factor of 2, stretch vertically by a factor of
3, translate down 1 unit and translate right 3 units.

<[ <2 <[ -~{x3 > 1>y
> (x—3) > > %(x 3 ->[f->
ut} f em o o0k f

-9 > 2 -9l >
oM, 0 .0

B3~y

Thus, the required quadratic equation is:

f
-1

X_-

y=32(x-9

Part 2: Functions

(c) If we take the answer to pdt) and simplify:
_ el
y= 3|]4(X 3) 0 1

3 2
=—(x-3)° -1
S (x-3

we get the same equation as (@rt

This implies that any two parabolas with the same vertex can
be stretched into each other using any two points(not the
vertices) to find a correspondence.

Chapter 3, Review and Practice, page
293

1. (D ={1,2,3,4}, R={3,5,7 9

(b)
1 >
2 >
3 >
4 >
(©)
0
E3N 4 b .3
(d) The slope of the line through these points is —2:
_7-9_
=51

Extrapolating we would haveyaintercept of 11. Thus, the
equation isy = -2+ 11, x< 4,x O N}

(e) Mapping Rulex --> -+ 11, {x< 4, xI N}

If f(x) is the function, thef(x) = -2+ 11, {x< 4,x O N}.

(f) This is a function because each element of the domain
corresponds to a unigue element of the range. It also passes
the vertical line test.

(g) Choose any-coordinate (1, 2, 3 or 4) with a different
coordinate than the one given. TRigalue now corresponds
to more than one value of the range, sofiixais no longer a
function. E.g. (1, 1)

2. @ D={13,-2,-1,0,1, 2} orX| -3<x<2,x0O1},
R={-1,0,1,2,3,4,5oryf| -1<sy<5,y01}

This is not a function because —2 maps onto 2 and 5.
(b) D={x|-3< x<4,x0R}, R={y|-1<y<5y0OR}
This is not a function because 0 maps onto 5 and —1.
() D={x|xOR}L R={y|y=2-1,yOR}

This is a function. It passes the vertical line test.

3. (x) = 2¢ — &
(@) f(=2) =2(-2) — 6(~2) = 2(4) + 12 = 20
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(b) f(¥) = 2(x-3)
zeros at 0 and 3

(c) fis afunction. It passes the vertical line test.
(d) (5, 20)Tf. Thus,f(5) = 20

(e) If f(x) =0, then &(x—3) = 0.

Thus, X=0andx—-3=0.

So,x=0orx=3.

4. g(9=~+9-s

(b) D={s|s<9,s0OR},R={y|y=0,yOR}

5. (a) The independent variable is her weekly sales and the
dependent variable is her weekly earnings. It should be a

(b)
2 1 0 1 2 3 4 5
©_
-2

7. (@) {x|x=-2,x0O1}
(b) {x|-5<x<3,x0OR}

- ! O
hd T hd T
1 1

0

8. (a) If f(X) > 2 then:

4—2x>2
4 - 2x0
5D s D>5(2)
4-2x>10
-2X>6
X< -3
Thus, D = k| x<=3,x 0 R}.
(b) -8<sx<2
then:
16> -2x> -4
20=>4-2%>0
424—2x>0

Thus, R=§|0<y<4,yOR}.

function because the same value for her sales should produce - (&) vertexat (=1, 4), opens down

the same total earnings. It is important that the employee’s
pay be reliable and predictable.

(b) Her sales are most likely greater than 0. But there is the
possibility that she might not sell anything and have a total
weekly sales of 0. Theoretically, her sales could be infinitely
large but it is unlikely that she would sell more than $20 000
worth of goods in one week. Thus, a reasonable domain is:
{x] 0<x<20000x[R}. Her weekly earnings will be at
least $85 and if she sells $20 000:

earnings = 85 + 0.05(19 000) = $1035.

Thus, a reasonable range ig; 85<y <1035,y 0 R}.

(c) Earnings = $85 + 5% sales over $1000

g( 5000) = 85 + 0.05(4000) = 85 + 200 = 285

(d)

Weekly Earnings vs. Weekly Sales

Weekly Earnings ($)
=
(el
o

50

1000 2000 3000 4000 5000

Weekly Sales ($)

<
FNGF.S

114

9(0) =g(-2) =3,

g(1)=9(-3)=0

9(2) =9(-4) =5
y

-2

-4

-6
gx)=-(x+1)%+4

(b) If g(x) >0,then D =%|-3<x<1,xOR}

10.(a) D = {-5, -3, -2, -1,0, 1, 2, 3, 4},
R=1{-1,0,1,2,3,4,5)

(b) fﬁl: {(_11 O)! (0! _1)! (O! l)! (11 2)! (2! _2)! (3! _3)1 (31 3)1
§4), -5), (5, 4)}

C

From the graph in pdd):

@) f1)=0
(e) FY(1) =2
) F%0) = +1
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(9) f(-4) is undefined.

11.

X+3

12. f(x) =

Method 1(mapping diagrams):
fix-->[+3-->[3->y

fhy < (& — 3) <-[= B<-- () <-[x F <--x
Method 2(algebraic):

13. (a) Letx represent the number of shirts needed.
Total charge = $100 + ($11.58)(
Thus,g(x) =100 + 11.% xOW

(b) g:x--> -->[+ 100--> g(x)

g < oo FIL§<-- («-100) <-{= 100 x
L x-100 _

Thus, g 3(x) = L gt00 W
g (¥ 11t g (x)

y=+/Xx. Wheny =+/xis reflected in the ling = x, the result
is the right branch of the parabola definedylyx2.

15. f t={(-1, 0), (0, -1), (0, 1), (1, 2), (2, =2), (3, =3), (3, 3),
(4, -5), (5, 4)}. One of (0, -1) and (0, 1) and one of (3, =3)
and (3, 3) must be eliminated frdmto make it a function.
e.g.iff*={(-1, 0), (0, 1), (1, 2), (2, -2), (3, 3), (4, -5),

(5, 5)}, then it is a function because eaetoordinate
corresponds to a unique valueyofThis subset has the same
domain as the original: D x{] -1<x <5,x0 }.

16. (a)

(b) From the calculator: (2.2, 3.55), (2.4, 2.4), (3.55, 2.2),
and (3.84, 3.84) are the approximate points of intersection.
(c) ghx=4(y—-3¢+1
(d)
x=4y-3%+1

x=1=4y-3?

x-1 2

2 _—=(yv-3

LA

(y-3 =

i

=

x

+ |
\ 4

]

=

4

gy, (X7
g (X)_i\‘q 4

(e) The vertex ofyis at (3, 1) and the parabola opens
upward. Its inverse is a parabola with vertex (1, 3) opening to

I+
=

+3

y:\f

+3

(c) Take the total charge, subtract $100, and divide by $11.50 the right. If we restricg so thatx > 3, theng™ will be one

to get the number of shirts printed.

(d) The size of printing orders may be huge or very small.
We know that the number of shirts must be a whole number,
so the range af*is W. The total cost is $100 + $11150
(wherek is the number of shirt& O W).

Thus, D = & |x=100 + 11.5, s W}.

(e) Example: A school council ordered shirts from a printing
company and received a bill for $1000 (excluding tax). If the
company charges $100 + $11.50/per shirt, determine the
number of shirts ordered.

14.y = x¥*defines a parabola that opens up and has a vertex at
(0,0).y= \ x defines the upper branch of a parabola that

opens to the right and has a vertex at (0, 0). The inverse of
y =x2is a parabola that contains the branch defined by

y =+/x and the branch defined by= —\'x. The inverse of
y= Jxis the right branch of the parabola defined/byx?

(wherex = 0). Wheny = is reflected in the ling = x, the
result is the parabola that contains the branch defined by

Part 2: Functions

branch of the parabola. (g 3)

(f) See the graph in part (a). If domaingab
{x]2<x<5,x0R}, theng(2) =5,9(5) = 17.

In this case, the inverse would not be a function. Note that
g™(5) would be 2 or 4. (It does not pass the vertical line test.)

17. (a)

—

.

A

(b) f:y=+43-2%x, x<

, f1:x=./3-2y, ysg

N w
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(c) : D={x]|2<x<5x0OR}

After the horizontal stretch by a factor é}t
M MO
EE% < X< SEED

2

5

—<X<-—

3 3
After the horizontal translation left 2 units:

E—ZSX<§—2
3 3

4 1
-—<x<-=
3 3

Thus, the domain af = {x| —% <x< —%, xO R}.
ffR={yly=-2,yOR}
After the vertical stretch by factor e]é‘r:

Mo
y=-2 o0
y=>-1
After the vertical translation down 4 units2 -1 — 4 = -5
Thus, the range af={y|y=-5,y O R}.

19. (@) g(-1) =31 +1)+7 21 ()= -g x-30+1

=3f(2)+7

~3(7)+7 (@) x->p12->E3->g-> KED-rT->y
=28 (b) 0: D={x|-4<x<6,x0OR}

) g1)=F(-1+1)+7 After translation right 3 units:

=3f(0) +7 —4+3<x<6+3

=3(5)+7 -1<x<9

=922 After horizontal stretch by factor of 2:

(©) @) =H-3+1)+7=§-2)+7 ~1(2)= x<9(2)

undefined —2<x<18

(d) Thus, the domain dfis: {x | -2< x< 18,x 0 R}.

x XL -sFd >t o> KF> Fiesy g R={y|-2<y<3,y0OR}
X <-FE) <-F1 < > x3-> = After reflection inx-axis:

1 -1 0 5 15 22 —-2(-1)sy=<3(-1)
0 0 1 4 12 19 22y2-3 , .
-1 1 2 7 21 28 After vertical translation up 1 unit:
-2 2 3 14 42 49 2+1z2y=2-3+1
= {(=2, 49), (-1, 28), (0, 19), (1, 22 32y2-2
9={ )¢ ) ) % Thus, the range dfis: {y | 2<y< 3,y OR}.
1 (©)
20. g(x) == f(3(x+2)-4
2 02) ()= -g0 (4 -F+1
(a) B/
x—>—>—>®—>—>—>y =-g(2-3 +1
=-g(-1)+1
(b) Perform the horizontal stretch by a factor%)before the = —(-2) +1
horizontal translation left 2 units. Perform the vertical stretch =2+1
by a factor of% before the vertical translation down 4 units. =3

(d)

Otherwise, order does not matter.

For example: vertical stretch by a factor-;ef horizontal

stretch by a factor o% translation 2 units left, translation 4 8 12 16 20
units down.
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Chapter 3 Review Test, page 297

1. (i.f(5)=0

i. D={x]|-5sx<5x0R},R={y|-5<y<5,y0OR}
ii. This is not a function: it fails the vertical line test.
(b)i. f(5) =8

i.D={1,3,5,7,9, 13}, R={3,6, 8,9,12}

iii. Thisis a function: each domain value corresponds to one
value of the range.

(©)i.f(5)=-2

i.D={1,4,58},R={2,2,5,7, 10}

iii. Thisis not a function: 1 maps to both 2 and 5.
(d)i.f(5)=3(5)-7=15-7=8

i.D={x|xOR}, R={y|yOR}

iii. This is a function: it passes the vertical line test.
(e)i. f(5)=\5-3=4/2

i.D={x|x=3,x0OR}, R={y|y=0,yOR}

iii. This is a function: it passes the vertical line test.
(Ni.f5)=(5+35-5=8-5=64-5=59
i.D={x|x0OR}, R={y|y=-5,y0OR}

iii. This is a function: it passes the vertical line test.

2. (a)i.
~3(3X -2 + AX2—2x+ § X— )

—-OX+6+4x =—-2x+10x— 20
-5x+6=8x— 20
-13x = -26
X<2

PR S S S T A
() i.
2, 3(x=9
3 2
@x  3Ax-9H0O
2

<X

6D? + 0 x(6)

4x+9Yx-5H < 6x

4x + 9x — 45< 6X
4x+9x—-6x—-45< 0
7x< 45

45
X< —

+ + +
43 44 45 46 47 48

7 7 7 7 7 7
3. (@
y=5x+6
Xx=5y+6
By=x-6
_x-6
5
- -6
flx :X_
(x) 5

Part 2: Functions

(b)

y=+Xx+4, x=2-4

x=.y+4
y+4=x

y=x>-4
fHx)=x*-4, y=-4
(©)

=x*-5

X=y* -5

y? = x+5

y=+/x+5

f1(x) = +/x+5

4. The inverse of a given function will not necessarily be a
function. For example: if each domain value corresponds to
one unique range value, then when you interchange the
domain and range values to find the inverse, each domain
value still corresponds to a unique range value. But, if you
have a function where more than one domain value
corresponds to the same value of the range, the inverse will
not be a function. This happens because when you
interchange the domain and range values to find the inverse,
you now have a relationship where one domain value
corresponds to more than one value of the range.

Example:

f={(@, 4), (2, 5), (3, 6)} - function
f1={(4, 1), (5, 2), (6, 3)} - function

But,

f={(1, 5), (2, 4), (3, 4)} - function

f1={ (4, 2), (4, 3), (5, 1)} - not a function

5. If you draw a vertical line through a relation and they
intersect at more than one point, then the relation is not a
function. If the vertical line and the relation intersect at only
one point, then the relation is a function. This vertical line test
is a good test of whether or not a relation is a function
because it tells us the relationship between the domain and
range values. If there is more than one point of intersection
between the line and the relation this means that for a certain
domain value there is more than one corresponding range
value. Thus, the vertical line test fails and the relation is not a
function. If there is only one point of intersection between the
line and the relation this means that each domain value
corresponds to one unique range value. Thus, the vertical line
test passes and the relation is a function.
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